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Background: Given the relatively lower body weight associated with cystic fibrosis (CF) and the visible regimen associated with eating,
there is a risk that individuals with CF may be mistakenly perceived to have an eating disorder or otherwise be negatively evaluated. Based
upon a theoretical model, this study explored whether disclosing CF would curtail negative peer perceptions.
Methods: Young adult respondents (N =391) read vignettes that varied in a 2 (male vs. female character)2 (preventative disclosure of
disorder vs. nondisclosure) design and answered 28 questions, which resulted in three subscales that were validated using confirmatory factor
analysis: Abnormal Behavior, Hiding an Eating Disorder, and Worry. Vignettes depicted a lunchtime interaction including concerns about
gaining weight and taking enzymes before eating.
Results: Disclosure of CF significantly reduced perceptions of abnormal behavior, ameliorated perceptions of an eating disorder, and
alleviated respondents’ worries. Manipulations of vignette character gender did not result in any significant differences; however, female
respondents reported significantly more worry for the character than males.
Conclusions: Individuals who disclose their CF may potentially curtail negative peer perceptions. Those who choose not to disclose may risk
having their thinness and appropriate self-care misperceived as signs of an eating disorder.
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may encounter a variety of psychological difficulties related
to their illness, including difficulties adhering to medical
regimens, social concerns about gaining/losing weight, and
feeling different or rejected [1–3]. In a recent study by
D’Auria et al. [1], individuals with CF indicated that they
attempted to hide elements of their disease and treatment
from peers in an effort to minimize visible differences.
However, given the relatively lower body weight associated
with CF and the visible regimen associated with eating (e.g.,1569-1993/$ - see front matter D 2005 European Cystic Fibrosis Society. Publish
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E-mail address: hobart@uwm.edu (W. Hobart Davies).use of enzymes), it is unlikely that these differences could
be completely eliminated among individuals with CF.
Furthermore, without knowledge or disclosure of one’s CF
condition, peers may mistakenly perceive CF self-care
behaviors and physical characteristics as signs of an eating
disorder or other socially stigmatized condition.
Despite the potential increase in social risks associated
with nondisclosure, there is evidence that many individuals
with CF struggle with the decision to disclose their illness to
others [1]. For many individuals with a chronic illness the
process of disclosure may be associated with risks, fears,
and anxiety [4,5] and can vary considerably according to the
type of illness and associated stigma/rejection [6].
A theoretical framework has been proposed by Joachim
and Acorn [7] that suggests preventative illness disclosures
may reduce negative evaluations of individuals with chronic4 (2005) 169 – 174ed by Elsevier B.V. All rights reserved.
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sure is an attempt to counteract stigma in social situations by
selectively using both concealment and disclosure [7,8].
This strategy includes informing others of the illness,
educating others about courses of action for complications,
and selective nondisclosure [7–9].
Several benefits of preventative disclosures have been
proposed. This strategy may prevent others from forming
negative impressions regarding the individual’s illness. For
instance, Berlin et al. [10] demonstrated that a preventative
disclosure could help avoid misconstruing dietary self-care
behaviors of type-1 diabetes as symptoms of an eating
disorder. Schneider and Conrad [9] and the growing body of
literature [10–12] suggest that a preventative disclosure
might also reduce the extent to which complications or
adherence behaviors associated with chronic illness are
attributed to other socially unacceptable or stigmatized
conditions.
To date, little research exists regarding the impact of
disclosure on others’ perceptions of individuals with CF.
Given the paucity of disclosure studies using patient
samples, this study had two related goals. The first goal
was to utilize an analogue design to initially explore how a
simple preventative disclosure of CF influenced attributions
made about an individual engaged in CF self-care behaviors
during a meal. Due to the control needed to formulate
functional hypotheses, an analogue design allowed us to
eliminate and reduce variables that would otherwise
contaminate our assessment [13]. Furthermore, in light of
the possible negative effects of disclosure (e.g., stigmatiza-
tion), some preliminary evidence for the positive effects of
disclosure seemed warranted before proceeding to patient
samples. The second goal was to develop a brief assessment
with sufficient psychometric properties to test hypotheses
related to Joachim and Acorn’s [7] theory of disclosure as it
relates to individuals with CF.
Based on previous literature [7,8,3,10–12], the current
investigation hypothesized that a preventative disclosure of
CF would significantly reduce (1) negative peer evaluations
of being abnormal, (2) perceptions of hiding an eating
disorder, and (3) worry about the individual. Related to
vignette gender, it was hypothesized that female characters
would bemore likely viewed as hiding an eating disorder than
males. Due to limited research in this area, no specific
hypotheses were made regarding respondent gender on the
three dependent variables; however, these variables were
included as they may potentially moderate/interact with
disclosure status.1. Method
1.1. Participants
There were a total of 391 participants, 65% of whom
were currently students. Fifty-nine percent were female,ranging in age from 18 to 26 years (M=21.57, S.D.=2.06).
Ethnicity of the sample was as follows: 78% Caucasian, 8%
African American, 5% Latino, 4% Asian, 4% Mixed, and
1% other. Most participants were single (89.1%), with the
rest being married (8.3%), divorced (1.3%), separated
(0.8%), or widowed (0.5%). The religious preference of
the sample was predominantly Roman Catholic (36.4%),
followed by Other (24.5%), None (23.7%), Protestant
(11.6%), Jewish (2.4%), Muslim (0.8%), and Hindu (0.3%).
1.2. Materials
The first page of the survey consisted of questions to
gather demographic and background information. Four
vignettes created specifically for this study followed the
background information questions. These vignettes differed
according to a 2 (male vs. female character)2 (preventa-
tive disclosure of disorder vs. nondisclosure) design. The
vignette is presented in the appendix with altered items
stated parenthetically. Respondents then answered 22
questions regarding the character presented in the vignette.
These items and vignettes were developed by two pediatric
psychologists and two graduate students who have extensive
professional experience related to disclosure and/or CF.
1.3. Procedure
Participants were selected based on a snowball sampling
technique, which consisted of students from an under-
graduate/graduate course obtaining data from approximately
eight people each. Completion of the questionnaire took
approximately 30 min and varied in location for the
participants’ convenience. The Institutional Review Board
approved the study, and informed consent was indicated by
the completion of the survey. The only potential benefit of
participating was extra credit in a psychology course if so
allowed. Participants read a randomly distributed vignette
and were asked to rate how much they agreed or disagreed
with each of the 22 items based upon the vignette and
description of the character’s behaviors. The statements
ranged on a continuum from 1 (strongly disagree) to 5
(strongly agree).
1.4. Measurement construction
Given the absence of available measures to address our
specific research hypotheses, 22 items were written to tap
three distinct constructs (Abnormal Behaviors, Attempt to
Hide an Eating Disorder, andWorry). The available literature
on these domains was reviewed and incorporated so that these
constructs would reflect their respective domain and the
various outcomes related to Joachim and Acorn’s model of
illness disclosure applied to CF. The abnormal behaviors
construct was developed to assess the perceived stigma of the
individual. Given the nature of the vignette character’s
comments and behaviors, measures of the respondent’s
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important constructs to measure. Regimen adherence related
to eating behaviors was targeted because without disclosure,
the use of enzymes may potentially be misconstrued as a sign
of an eating disorder. The items and their means and standard
deviations and factor Cronbach’s alpha coefficients are
presented in Table 1. Factor scores were created by summing
the items and dividing by the number of items to reflect mean
rating on the five-point scale used in the study. As a result,
scores range from one to five, with one being ‘‘Strongly
disagree’’ and five being ‘‘Strongly agree’’.
1.5. Item parcels
Item parcels were created by summing the scores of
items with the most similar construct meaning. These
parcels were later validated by examining the Pearson
correlation between the two items. Schallow [14] andTable 1
Factor item means and standard deviations and factor reliability coefficients
Item M S.D.
Attempt to hide an eating disorder factor (a=0.85)
8. My friend is not being honest about these
behaviors
3.07 0.97
9. My friend could benefit from the help of
dietitian or nutritionist
3.78 0.78
10. I have an unfavorable impression of my friend 3.21 0.98
21. These behaviors may be due to a
medical condition
3.09 0.96
23. My friend is hiding something 2.93 0.90
24. My friend is trying to cover something up 3.36 0.96
Abnormal behaviors factor (a=0.84)
1. Something is not right with my friend 3.61 0.94
3. I would be worried that something was wrong
with my friend
2.78 1.07
6. My friend is not normal 2.28 0.96
7. My friend probably has psychological problems 2.67 0.99
11. My friend is strange 2.05 0.95
13. My friend’s behaviors make me feel
uncomfortable
2.11 0.82
14. These behaviors may be due to a
psychological condition
3.06 0.96
18. My friend is weird 3.11 0.91
25. I have an unfavorable impression
of my friend
2.84 0.95
27. My friend has issues 3.27 0.91
Worry factor (a=0.78)
2. I would be worried that something was
wrong with my friend
3.78 0.85
4. I would not be concerned about these
behaviors*
3.63 1.00
12. I wouldn’t make a big deal about this* 3.01 1.08
17. I am not alarmed about these behaviors* 3.38 0.96
19. I would be concerned about these behaviors 3.64 0.88
22. I would be curious about these behaviors,
but not worried*
3.90 1.01
Item mean reflect the following response choices: 1=Strongly disagree,
2=Disagree, 3=Neither agree or disagree, 4=Agree, and 5=Strongly agree.
Items marked with an ‘‘*’’ were reverse coded.Bandalos and Finny [15] have delineated benefits to this
method that may have limited impact on model fit statistics.
The analyses conducted to ensure item parcel integrity, the
rationale for the reported model fit statistics, and Factor
Corrected item-total coefficients and the covariance matrix
may be obtained from the corresponding author.
1.6. CFA Model with item parcels evaluation
Confirmatory factor analysis (CFA) using a maximum-
likelihood estimation method in LISREL 8.51 [16] was
employed to evaluate the three-factor confirmatory factor
analysis model developed by the authors. A covariance
matrix produced by PRELIS 2 [17] was analyzed using
LISREL 8.51 [16]. CFA analyses using the item parcels
indicated that the proposed model sufficiently fit the data
according to Bollen’s [18] and Hoyle and Panter’s [19]
standards, v2 (32, N =370)=100.77, p <0.05, NFI=0.97,
NNFI=0.98, CFI=0.98, RMSEA=0.08 (90% CI=0.06 to
0.09). Fig. 1 provides the graphical depiction of the model,
along with the factor-to-item loadings, error coefficients,
and association between constructs/factors.
1.7. Hypothesis testing
To test the three dependent variables or constructs of
interest (Abnormal Behaviors, Attempt to Hide an Eating
Disorder, and Worry factors), a 222 (gender of vignette
characterdisclosure status respondent gender) multivari-
ate analyses of variance (MANOVA) was conducted using
the SAS statistical software package [20] with listwise
deletion. To control for type-1 errors, a Bonferroni adjust-
ment was used (controlling for the three main effects, three
2-way interactions, and one 3-way interaction), resulting in
an alpha level of 0.007 (0.05/7) for the MANOVA. The
strength of each parameter estimated was based on the
standards suggested by Cohen [21], with the effect size
standards listed as follows: small (d =0.20), medium
(d =0.50), and large (d =0.80).
Outcomes from the aforementioned MANOVA did not
retain any significant two- or three-way interactions beyond
the 0.007 level, so the interactions were removed in order to
produce a more parsimonious explanation of the data.
Multivariate main effect omnibus results were as follows:
Abnormal Behaviors, F(3, 360)=4.01, p =0.0080, R2=0.03,
Attempt to Hide an Eating Disorder, F(3, 360)=15.23, p <
0.0001, R2=0.11, and Worry, F(3, 360)=17.64, p<0.0001,
R2 = 0.13. Table 2 provides the means and standard
deviations for the follow-up analyses.
Univariate results from the 222 (gender of vignette
characterdisclosure status respondent gender) MAN-
OVA revealed significant effects for disclosure status on
Abnormal Behaviors, F(1, 360)=10.26, p =0.0015, d =
0.34, Attempt to Hide an Eating Disorder, F(1, 360)=
39.52, p <0.0001, d =0.65, and Worry, F(1, 360)=17.85,
p <0.0001, d =0.41, variables. Disclosure reduced feelings
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Fig. 1. CFA model tested to examine the factor structure and item parcel-to-factor loadings of the Worry, Abnormal Behaviors, and Attempt to Hide an Eating
Disorder constructs.
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disorder, and alleviated respondents’ worries. Vignette
character gender did not contribute significantly in theTable 2
Descriptive statistics comparing the effects of disclosure, respondent
gender, and character gender on the three dependent variables examined
Independent
variables
Abnormal
behaviors
Attempt to Hide
an Eating disorder
Worry
M S.D. M S.D. M S.D.
Disclosure status
Preventative 2.831 0.64 3.052 0.75 3.273 0.65
Nondisclosure 3.041 0.60 3.482 0.55 3.543 0.66
Respondent gender
Females 2.95ns 0.64 3.28ns 0.72 3.554 0.64
Males 2.89ns 0.62 3.22ns 0.65 3.164 0.64
Character gender
Female 2.96ns 0.64 3.34ns 0.68 3.44ns 0.61
Male 2.90ns 0.63 3.18ns 0.70 3.35ns 0.71
Similar superscripted numbers represent significant mean differences between
the main effects, with ‘‘ns’’ representing non-significant differences at the 0.007
level. The sample sizes for each cell are as follows: preventative=190;
nondisclosure=171; female respondents=218; male respondents=143; male
vignette character=191; and female vignette character=170.prediction of respondents ratings of Abnormal Behaviors,
F(1, 360)=0.85, p =0.3584, d =0.09, Attempt to Hide an
Eating Disorder, F(1, 360)=5.17, p =0.0236, d =0.23, and
Worry, F(1, 360)=1.63, p =0.2027, d=0.14. Consequently,
these results suggest that the gender of the vignette character
did not have a significant impact on respondents’ perceptions
associated with the three dependent variables. Respondent
gender also played a limited role in these results. Analyses did
not reveal statistically significant differences between male
and female respondents on the Abnormal Behaviors, F(1,
360) =0.98, p =0.3223, d =0.10, or Hiding an Eating
Disorder, F(1, 360)=1.01, p =0.3149, d =0.09, variables.
However, females did report significantly greater concern
than males on theWorry factor, F(1, 360)=34.20, p <0.0001,
d =0.61.2. Discussion
The primary purpose of this investigation was to
explore how a hypothetical preventative disclosure of
CF influenced attributions made about an individual
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confirmed the hypotheses that a preventive CF disclosure
would significantly reduce negative peer evaluations of
being abnormal, perceptions of hiding an eating disorder,
and worry related to the individual presented in the
vignette. Contrary to our hypothesis, character gender did
not significantly impact respondents’ perceptions of the
situation presented in the vignette. Our results also
suggested no differences between disclosing to males or
females in terms of perceptions of abnormal behaviors or
eating disorder concerns; however, females were found to
worry significantly more than males about the vignette
character, regardless of the details presented in the
vignette.
The most noteworthy implication for those who work
with individuals with CF is the potential benefits of
disclosure. Although past research has found that individ-
uals with CF may fear the negative impact of disclosing
their illness to others [1], our results suggest that those
who follow their self-care regimen and choose to not
disclose may run a significant risk of being viewed as
abnormal or having an eating disorder. This paradoxical
situation highlights the importance of disclosure for
promoting social support and minimizing negative attri-
butions. With our findings taken into account, individuals
with CF could conceivably view themselves having two
viable options: (1) not follow their regimen in public in
hopes of appearing ‘‘normal’’ or (2) following their
regimen and selectively disclose their CF status to others.
Based on our results, if one discloses this may decrease
concern and reduce the risk of being perceived as having
an eating disorder. While awaiting replication in clinical
samples, this finding raises important issues for healthcare
professionals counseling patients struggling with the
decision to disclose.
In addition to the practical implications, these results
provide further empirical support for Joachim andAcorn’s [7]
theoretical framework regarding preventative disclosure. Our
data suggest that individuals with CF who disclose their
illness may prevent negative social consequences based on
inaccurate perceptions of their physical state and self-care
behaviors. Because Joachim and Acorn [7] proposed the
model as a preliminary framework future research is needed
to refine their theory and explore this phenomenon with
patient samples.
A secondary goal of this study was to ascertain this
measure’s psychometric properties. Results obtained from
the CFA show promise, as the factor structure and
reliability coefficients provide strong evidence for the
utility of this measure. However, several comments and
concerns need to be addressed. Foremost, the content and
generality of the items should be explored. As noted by
Cronbach [22] it is doubtful that two item writers will
develop similar item content related to the constructs
being measured, or for that matter, how items measuring a
construct should be operationally defined. In addition,possible variations to the psychometric properties of this
measure under the altered vignette variations should also
be explored. This measure, however, may hold promise
for assessing the impact of disclosure in future studies.
Several limitations and areas for future research should
be noted. Because the course and severity of CF varies
across individuals, the vignettes used in this study reflect
only one of many possible presentations of symptoms and
self-care, and thus limit the generalizability of this study.
Differential responses may be found across the different
forms of self-care and physical differences (i.e., clubbing,
barrel chest, coughing, taking medications, etc.) seen if CF.
Additionally, information regarding behaviors obtained in
analogue studies may fail to correlate with actual behaviors
[13]. Consequently, future studies should investigate the
effects of disclosure using a wide array of methodologies and
techniques (i.e., ecological momentary assessments, video
studies, exploratory qualitative research, etc.) while also
assessing other variables that may mediate or moderate
disclosure. One possible moderating variable that was not
measured or controlled for in this study was prior knowledge
of CF. It is possible if an individual has knowledge about CF,
their response may be very different than those with no or
cursory knowledge.
The results of this study demonstrate the potential
power of disclosure as a strategy for eliciting social
support and normalizing both the appearance changes and
behavioral regimen associated with a chronic medical
condition. This methodology provides a novel approach to
understand societal perceptions of chronic illness and
patient strategies that may ameliorate negative and
inaccurate perceptions.Appendix A
Read the below paragraph then follow the directions
below.
Today, you and a friend have decided to meet for
lunch. You have known (him/her) a little over 6 months,
and over this time, you have become close. [A couple
months ago, your friend disclosed that (he/she) has cystic
fibrosis and takes enzymes to help (him/her) digest food
so (he/she) can gain nutrients and weight.] While the two
of you are waiting for the food, your friend asks the server
many questions about the content and serving sizes of the
food. After the server leaves, your friend mentions that
(he/she) worries sometimes about issues related to weight.
When the food arrives, your friend reaches into (his/her)
bag to get a couple pills that (he/she) swallows before
eating. Thinking back on it, you realize that (he/she) eats
more than any of your other friends, yet (he/she) is quite
thin.
Based upon the above description and behaviors, please
answer the following questions according to how much you
agree or disagree.
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